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Abstract 
Exercise has many physical, cognitive, and social benefits, but the majority of older adults do not 
meet the recommended level of physical activity (Centers for Disease Control and Prevention, 
2014).  TAGteach, which combines elements of both behavioral coaching and acoustical 
feedback, has been demonstrated as an effective way to teach athletic skills (Fogel, Weil, & 
Burris, 2010; Quinn, Miltenberger, & Fogel, 2015; Stokes, Luiselli, Reed, & Fleming 2010).  
However, none of the current research on teaching athletic skills targeted an older population. 
This study evaluated TAGteach in a multiple baseline across behaviors design as a method of 
teaching 4 basic baton twirling skills to 3 women aged 62-73.  Performance accuracy was low in 
baseline but improved substantially following the implementation of TAGteach.  Participants 
also rated the intervention positively on a social validity survey.  Implications and suggestions 
for future research are discussed. 
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Chapter One: Introduction 
 According to the Centers for Disease Control and Prevention (CDC, 2014), less than half 
(48%) of adults meet the recommended level of physical activity.  In addition, older adults are 
less likely to meet the CDC’s guidelines than younger adults (CDC, 2014). These statistics are 
alarming, especially when one considers the many benefits of routine exercise.  Regular physical 
activity can reduce the risk of heart disease, lower blood pressure and cholesterol, improve sleep 
quality, release tension, and help maintain a healthy weight (American Heart Association 
[AHA], 2013).  Exercise has added benefits for older adults, including preventing bone loss, 
reducing the risk of strokes, and maintaining quality of life and independence longer (AHA, 
2013).  Research suggests exercise may have cognitive benefits for senior citizens, as well.  
Laurin, Verreault, Lindsay, MacPherson, and Rockwood (2001) assessed data from over 9,000 
randomly selected adults aged 65 and older.  They found that adults who were physically active 
were less likely to suffer from cognitive impairment, Alzheimer's disease, or dementia than their 
inactive counterparts. 
These studies, and others, stress the importance of remaining active as we age.  One 
potential reason many older adults do not reach the recommended level of physical activity is 
that they lack the skills needed to engage in their preferred activities.  There are two possible 
explanations for this deficit.  The first is that some older adults may lose the skills (or the 
physical ability to perform them) as they age. The second is that they may have never learned the 
skills as children or young adults, and there are fewer opportunities to participate in physical 
activities for older adults.  Both of these situations can be addressed by participation in athletic 
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skills training. There has been a recent movement in applied behavior analysis to research 
effective ways to teach and develop athletic skills.  One common method of teaching these skills 
is behavioral coaching. 
Behavioral coaching incorporates a variety of behavioral principles, including positive 
and negative reinforcement, modeling, rehearsal, and feedback on performance.  Although 
researchers have been evaluating the effects of behavioral coaching techniques for decades, there 
are still a limited number of empirical studies that discuss these effects.  Allison and Ayllon 
(1980) conducted one of the earliest experiments in this area.  They examined the efficacy of 
behavioral coaching in teaching football, tennis, and gymnastics skills.  Baseline measures for all 
three sports were taken during normal coaching conditions.  In the intervention condition, the 
athlete would perform the target skill; if he made a mistake, the coach had the athlete freeze in 
the incorrect position, so she could give him feedback on what he was doing incorrectly.  Next, 
the coach modeled the correct position and the athlete imitated it.  This study included three 
different sports with wildly different skill sets and topographies, but every participant improved 
substantially once behavioral coaching was implemented.  
A few years later, Fitterling and Ayllon (1983) compared a similar behavioral coaching 
method to traditional instruction for teaching ballet skills to four 7- and 8-year-old girls.  When a 
participant executed a skill incorrectly, the coach would ask the student to freeze; she then 
described the incorrect position, modeled the correct position, physically guided the student into 
the correct position, and asked the student to practice the skill correctly.  Proper execution of all 
skills increased rapidly and substantially for all four participants and decreased during reversals 
to standard instruction.  This study suggests that behavioral coaching may be a viable way to 
facilitate learning of complex motor skills, including artistic and creative motor skills. 
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 Because feedback seems to be a crucial element of any behavioral coaching method, 
several studies have evaluated the effects of different types of feedback.  Feedback is defined, for 
the purposes of this paper, as an auditory and/or visual stimulus that signals whether or not the 
participant performed the target skill correctly. Brobst and Ward (2002) utilized public posting (a 
daily performance chart), goal setting, and verbal feedback to enhance the skills of three teenage 
soccer players.  All three teenagers performed substantially better during scrimmages with this 
additional feedback, although results showed limited generalization to games (possibly because 
of the coach’s limited ability to give feedback during games).  Other studies have examined the 
effects of public posting, goal setting, and verbal feedback on collegiate football players and 
have shown similar improvement (Smith & Ward, 2006; Ward & Carnes, 2002).  In these 
studies, improvements during practices generalized to game conditions. 
 Other studies have used additional variations of feedback.  Kladopoulos and McComas 
(2001) used exclusively positive feedback to improve the shooting form of three members of a 
women’s college basketball team.  Each participant attempted 10 foul shots, received 
instructions, and then attempted 10 more shots.  If her form was correct, she received descriptive 
praise from the experimenter; if her form was incorrect, the experimenter did not offer corrective 
feedback.  An analysis of the results showed that the percentage of foul shots with correct form 
increased dramatically as a result of the feedback.  
 A critical component of many behavioral—and traditional—coaching strategies is 
vocal feedback, but few studies have examined an athlete’s ability to respond effectively to 
coach feedback, incorporating it into future performances.  Januario, Rosado, and Mesquita 
(2013) studied 193 athletes and found three variables that affected the athletes’ retention of their 
coaches’ feedback: attention to the feedback, the number of different ideas the coach transmitted, 
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and the athlete’s practice level.  Their results suggest that the necessary and sufficient 
components of feedback should be further assessed. Other studies have explored this area of 
research by examining a variety of forms of acoustical feedback. 
Most of the early research on acoustical feedback was conducted on animals.  Skinner 
(1951) explained the benefits of incorporating acoustical feedback into animal training.  He also 
asserted that the same principles would work just as well on humans because the principles that 
underlie our behavior are the same.  According to Skinner, reinforcement must be delivered 
during or immediately after the execution of a behavior; otherwise it loses much of its power.  
Because reaching for primary reinforcers, such as food, creates a delay, he suggested the trainer 
could be more successful in shaping behavior if he established a conditioned reinforcer.  The 
conditioned reinforcer must be something the subject will notice, like a rap on the table or a click 
from a hand-held device.  Skinner asserted that sound is also effective as a conditioned reinforcer 
because it can be delivered immediately contingent on the desired behavior.  First, the sound is 
repeatedly paired with an already established reinforcer, such as food.  Once the sound itself is 
established as a reinforcer, it needs to be paired with a primary reinforcer only intermittently to 
maintain its reinforcing value.  The sound can then be used to facilitate behavior shaping 
(Skinner, 1951). 
More recent studies have also utilized sound as a conditioned reinforcer to shape animal 
behavior.  Ferguson and Rosales-Ruiz (2001) used a procedure commonly known as “clicker 
training” to shape the trailer-loading behavior of horses.  They worked with five horses, all of 
whom had been forced into trailers through aversive means in the past, making them very hard 
for their current owners to load without injury.  The authors paired the click from a hand-held 
clicking device with the horses’ preferred edible items.  They then used the sound from the 
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clicker as a reinforcer to shape the horses’ behavior of stepping up into the trailer.  By using this 
gradual, reinforcement-based approach, all the animals successfully completed the training, and 
inappropriate behavior decreased.  At the end of the study, the horses could be loaded into their 
trailers easily, and the owners were no longer getting injured in the process. 
Other studies have used acoustical feedback to increase animals’ discriminative 
responding, rather than decrease their problem behaviors.  Langbein, Siebert, Nuernberg, and 
Manteuffel (2007) looked at the effects of acoustical reinforcement on teaching dwarf goats to 
discriminate between different shapes.  They compared the “sound” group of goats, which 
received a primary reinforcer (drinking water) and a secondary reinforcer (an audible tone) to a 
control group, which received only the primary reinforcer.  The results revealed a slight effect of 
sound with the first group of shapes that was taught and later recalled; however, when presented 
with a new set of shapes, goats in the sound group showed higher daily learning success and took 
substantially fewer trials to reach criterion level than goats in the control group. 
Behavior analysts are beginning to study the use of acoustical feedback with humans, 
although research in this area is still extremely sparse.  Hume and Crossman (1992) found that 
music could be used to reinforce practice behavior among competitive swimmers.  The authors 
discovered an immediate increase in productive practice behavior and decrease in unproductive 
practice behavior when the music was used as a contingent reinforcer.  When the music was 
delivered non-contingently, they did not see these effects.  
A study by Scott, Scott, and Goldwater (1997) was the first to use an auditory stimulus as 
feedback to improve the performance of a specific behavior.  The authors utilized a photoelectric 
beam, which made a beeping noise when broken, to shape the behavior of a pole vaulter.  At the 
beginning of the study, the participant did not raise his arms high enough to plant the pole 
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effectively, so the experimenters used acoustical feedback to gradually increase his arm 
extension.  When the pole vaulter raised his arms high enough to break the beam, he heard a 
beep, which signaled that he had met his goal.  By using this procedure, the authors shaped the 
participant’s arm-extending behavior so that he was reaching near-maximum height by the end 
of the study. 
Both behavioral coaching and acoustical feedback have been demonstrated as effective 
ways to shape behavior.  In recent years, the two have been combined into an approach called 
TAGteach, which utilizes behavioral principles and immediate acoustical feedback to facilitate 
learning. 
 According to the founder, Theresa McKeon, TAGteach is a procedure that breaks down 
complex skills into small steps, which can be individually shaped.  The specific step to be 
targeted is called a “tagpoint” and is clearly defined so the learner knows exactly what she is 
supposed to do.  The teacher uses a hand-held clicker called a tagger, which allows her to offer 
immediate reinforcement when the tagpoint is performed correctly (TAGteach International, 
2012).  The TAGteach procedure allows a teacher and student to break down skills into small 
components and work on them piece by piece; eventually, the whole skill comes together.  
McKeon claims the primary benefit of TAGteach is that it minimizes verbal feedback—each 
tagpoint is clearly defined and represents only one behavior, so a teacher never has to explain to 
a student why she did not get a tag after attempting a skill.  If the student did not hear a click, she 
“knows” exactly what she did incorrectly (TAGteach International, 2012). 
 TAGteach is a relatively new coaching technique that uses the principles of immediate 
reinforcement and minimizing verbal feedback that Skinner discussed over sixty years ago 
(1951).  It is currently being used in a myriad of settings, including business management, 
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education, animal training, and sports performance, but only a handful of empirical studies have 
evaluated TAGteach as a teaching and coaching procedure. 
One such study was conducted by Stokes, Luiselli, Reed, and Fleming (2010).  In this 
experiment, the authors examined TAGteach as part of a treatment package.  They implemented 
a series of coaching techniques, including descriptive feedback, video feedback, and TAGteach, 
to improve the pass-blocking skills of five high school football athletes.  The players’ 
performance appeared to improve substantially during the TAGteach phase, but there may have 
been carryover effects from the previous treatment phase.  However, scores did improve and the 
players rated TAGteach favorably, which supported the need for the procedure to be evaluated 
on its own. 
Quinn, Miltenberger, and Fogel (2015) did just that with their recent study, which 
examined the effects of TAGteach on improving the dance skills of young dancers.  The authors 
worked with four girls, ages 6-9, and their coaches.  The coaches selected three target skills for 
each participant, based on her skill level.  Each student received typical instruction during 
weekly classes, and met with her coach for 15 min before or after class for the TAGteach 
instruction. All four girls demonstrated higher performance accuracy following the 
implementation of TAGteach.  In addition, all the social validity ratings the authors collected 
were very high; one coach even completed a TAGteach certification course, so she could 
continue implementing the procedure with all of her students after completing the study. 
Both of these studies focused on improving existing skills in the participants’ current 
sports, but TAGteach has also been used for acquisition of new skills.  Fogel, Weil, and Burris 
(2010) utilized TAGteach to teach a complex skill (golf swing) to a novice golfer.   The 
participant was a woman in her mid-thirties who had no prior experience playing golf.  The 
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experimenters broke down the golf swing into five skill sets, which were trained one at a time in 
a series of weekly sessions; each week’s skill set was a prerequisite for the next week’s skill set.  
Results showed that the participant’s accuracy increased substantially for all skills except one 
following the TAGteach training, demonstrating that, at least for this participant, TAGteach was 
an effective way to acquire a new, complex skill.  The primary limitation of this study is that the 
researchers used only one participant, limiting the generality of their findings.  She rated 
TAGteach as being extremely helpful and her performance improved dramatically, but future 
research should evaluate its effectiveness in a variety of populations. Another limitation of the 
TAGteach literature is that the only published studies on the effectiveness of TAGteach 
implemented the procedure with children or young adults.  Further studies are needed to evaluate 
TAGteach as a method of training new skills and developing athletic skills in an older 
population.  
Because most older adults do not meet the recommended level of physical activity, they 
miss out on the many health benefits of regular exercise.  Proponents of baton twirling claim that 
the sport provides a plethora of these benefits, including increased flexibility, stamina, strength, 
hand-eye coordination, and spatial awareness; in addition, they claim a number of social benefits, 
such as promoting teamwork, learning to deal with competition, and increasing self-confidence 
(United States Twirling Association, 2014).   
Numerous researchers have investigated the practical importance of these abilities for 
older adults.  For example, Emilio, Hita-Contreras, Jiménez-Lara, Latorre-Román, and Martínez-
Amat (2014) found that older adults who completed a 12-week proprioceptive training program 
showed significant improvement in lumbar strength, flexibility, and balance, which lead to 
reduced risk of falls and injury.  Participants who spent the same amount of time engaged in their 
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usual physical activities did not show these improvements. James, Boyle, Buchman, and Bennett 
(2011) showed that social activity also plays a role in older adults’ well-being.  Their analysis 
showed that social interaction decreased the likelihood of developing incident disability (a lack 
of mobility and the inability to perform daily living tasks) in community-dwelling older adults.  
Finally, Ranganathan, Siemionow, Sahgal, Liu, and Yue, (2001) investigated the importance of 
dexterity and hand strength.  Older adults who completed the authors’ skilled figure movement 
training showed significant improvement in hand steadiness, pinch force, and the ability to move 
small objects with their fingers quickly.  Because people use their hands for countless tasks every 
day, maintaining manual dexterity and strength as we age is crucial. 
Unfortunately, no empirical studies have been conducted to validate these claims, nor are 
there any published studies on effective methods of teaching twirling skills.  One of the few 
scientific articles on twirling in the current literature discusses the complexity of the sport 
(Strachan, Weir, & Farrow, 2006).  The authors point out the intricate nature of twirling, which 
incorporates elements of gymnastics and dance, while also manipulating the baton.  They assert 
that, in addition to promoting hand-eye coordination and finger/hand dexterity, twirling enhances 
spatial orientation, tracking, equilibrium, and reaction time because a twirler must be able to 
decipher simultaneous environmental cues quickly.  The authors suggest that a greater 
knowledge of the motor control required to perform these complex skills can aid a coach in 
developing more effective teaching strategies; however they do not discuss or evaluate any 
methods of teaching the skills.  
Although it might seem like an unusual choice of activity, baton twirling has a number of 
qualities that make it a viable option for increasing activity levels in older adults.  First, twirling 
is a relatively low-impact form of exercise, especially when compared to typical exercise 
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activities, such as jogging or contact sports.  Second, it requires minimal equipment (a baton), 
making twirling both cost-effective and space-efficient, which are important considerations for 
older adults, who may be on a fixed income or have down-sized to a smaller living space.  Third, 
twirling promotes manual dexterity, balance, flexibility, etc. (United States Twirling Association, 
2014), which are essential for maintaining independence (American College of Sports Medicine, 
n.d.; National Institutes of Health; Senior Health, 2012).  Fourth, twirling provides both social 
and performance opportunities.  Numerous twirling programs offer classes for adults, giving 
them the opportunity to interact with other adults.  In addition, most classes include 
performances (e.g., parades or recitals), which can be enjoyable for people who find performing 
for an audience to be highly reinforcing. 
Although there is an extensive body of research that supports the physical, cognitive, and 
emotional benefits of regular activity for the elderly community (e.g., AHA, 2013; Feskanich, 
Flint, & Willett, 2014; Laurin et al., 2001; Lee & Hung, 2011; Reiner, Niermann, Jekauc, & 
Woll, 2013) there is a paucity of studies that actually teach older adults athletic skills.  All the 
previously discussed studies used children, teenagers, or young adults as participants.  Clearly, 
researchers need to pursue effective methods of teaching older adults the skills they need to 
remain active.  Baton twirling is an excellent exercise option because it incorporates both 
physical and cognitive activity.  TAGteach, which has been established as an effective way to 
teach complex skills, shows great potential as a method for teaching twirling skills to older 
adults.  As behavior analysts, we need to pursue the most effective and socially valid 
interventions to promote healthy activity and community involvement in this overlooked 
population.   
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This study combines these seemingly disconnected areas by evaluating TAGteach (a 
relatively new coaching method) as a way of teaching baton twirling (a low-impact, easy-to-learn 
sport) to older adults (an overlooked population that needs more opportunities for physical 
activity).  In addition, this study makes several contributions to the scientific community.  First, 
based on the currently published literature, it is the first TAGteach study to use an older 
population, as well as one of the first to teach sports skills to an older population (using any 
coaching method).  Second, it is the first published study to describe the TAGteach training and 
pairing procedure and to provide a more thorough analysis of the science behind the TAGteach 
procedures.  Third, it is the first study to use baton twirling as the target skill.  This study 
addresses the question: Is TAGteach an effective way to teach athletic skills (baton twirling) to 
older adults?   
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Chapter Two: Method 
Participants and Setting 
 Three residents of active retirement communities participated in this study.  Linda was 69 
years old and twirled in high school (approximately 50 years ago).  Teresa was 62 years old and 
had no twirling experience.  She had limited mobility in her wrists, but still met criteria for 
participation (described below).  Alice was 73 years old and had also twirled in high school 
(approximately 55 years ago).  She had a diagnosis of multiple sclerosis (MS), but also met 
criteria for participation. We met with each participant prior to beginning the study to explain the 
intervention, answer questions, and obtain signatures on the consent form.  Criteria to participate 
included a willingness to attend training sessions, the ability to hear the clicking of the tagger 
(see description under “Materials”), and an absence of medical conditions that would inhibit 
participation in an exercise program (e.g., severe arthritis, osteoporosis, taking blood thinners 
except for baby aspirin, etc.).  Each participant completed the Physical Activity Readiness 
Questionnaire (Canadian Society for Exercise Physiology, 2002) to assess her physical ability to 
participate in an exercise program (See Appendix A).  Each participant also completed another 
brief questionnaire to assess whether baton twirling was an appropriate form of physical activity 
for her (See Appendix B).  Because Teresa had somewhat limited mobility in her wrists, a slight 
modification was made to one of the task analyses (the figure eight) to allow her to perform the 
trick without physical discomfort or a scoring penalty.  A modification was also made to one of 
Alice’s task analyses to eliminate the MS symptoms triggered by a particular step of the skill. 
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The participants were not paid for activities related to the study, but were allowed to keep the 
provided batons when data collection was complete. 
 The intervention took place at two retirement communities in Florida.  Both facilities 
offered a variety of classes to encourage residents to increase their physical activity and were 
interested in providing baton twirling as another option. Sessions were conducted in a fitness 
room or meeting room, depending on the available facilities.   
Materials  
 The materials used in this study included a hand-held tagger (a device that makes a 
clicking sound when a button is pressed), task analyses of the skills to be taught (See Appendix 
C), a tablet with a video function for data collection, and materials for TAGtraining (foam dice, 
paper circles, a short story, and data sheets).  Each participant was given a baton to use during 
study sessions and was permitted to keep the baton after the study.  The batons used in the study 
were purchased from Star Line Baton Co.  
Response Measurement and Interobserver Agreement 
 The dependent variable was the percentage of steps performed correctly for each of four 
twirling skills.  Each skill was task analyzed to create a checklist of all the necessary components 
of that skill. The skills were topographically different, to prevent the training of one skill from 
affecting the acquisition of the others.  Baseline data were collected for each of the skills to be 
taught.  If a participant could already perform a skill with 70% accuracy or greater, a different 
skill was substituted.  Each participant had a total of four skills for training, although the specific 
skills varied across participants.  The skills targeted by Linda were a “horizontal box,” a “taffy 
pull,” a “back-toss back-catch” and a “double rainbow.”  The skills targeted by Teresa were a 
“figure eight” (which was modified slightly), a “thumb flip,” a “horizontal box,” and a “taffy 
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pull.”  The skills targeted by Alice were a “thumb flip,” an “elbow-wrist-wrist roll” (which was 
modified to an “elbow-wrist roll”), a “taffy pull,” and a “horizontal box.”  Each task analysis was 
reviewed by an expert coach with 25 years of experience teaching baton twirling classes to 
ensure accuracy of the steps. 
 Data from the video recordings were scored according to the task analyses.  Each step of 
the task analysis was scored as correct if all the criteria for that step are met.  If the criteria were 
not met, that step was scored as incorrect. The percentage of accuracy was obtained by dividing 
the number of steps performed correctly by the total number of steps for the skill.  The primary 
and secondary observers scored the videos independently.  After scoring was complete, data 
from the primary and secondary observers was compared.   
 Data collectors were graduate students in applied behavior analysis.  They completed 
data collection training using sample videos of the principal investigator (PI) performing the 
skills before scoring the participants’ videos.  These training videos included examples of correct 
and incorrect executions of each skill.  The data collectors were given a paper copy of the 
appropriate task analysis for each video and a pen for recording whether each step was 
completed correctly or incorrectly.  Their results were compared to a master list of the scored 
task analyses for each sample video.  The data collectors had to match the master list (with a 
minimum of 90% accuracy) at least twice to begin scoring participant videos.   
 A second observer viewed and scored a subset of the sessions and interobserver 
agreement (IOA) was calculated for those sessions to ensure accuracy of the data collection 
system: 40% of Linda’s total sessions, 41% of Teresa’s total sessions, and 44% of Alice’s total 
sessions.  IOA was calculated by dividing the number of agreements by the total number of steps 
in the skill.  A step was counted as an agreement when both the primary and secondary observer 
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scored that step as correct (or both scored it as incorrect). The IOA results for each participant 
are shown in Table 1.  
Treatment integrity data were also collected for 63% of Linda’s training sessions, 50% of 
Teresa’s training sessions, and 57% of Alice’s training sessions to ensure the intervention was 
implemented with fidelity.  During each training session, 2-5 min segments of the session were 
video recorded and scored on a checklist (see Appendix D).  The intervention was implemented 
with 100% fidelity during these video clips.  IOA for treatment integrity was calculated the same 
way as described above for data collection.  The mean IOA for Linda was 98% with a range of 
90% to 100%.  The mean IOA for Teresa was also 98% with a range of 90% to 100%.  The mean 
IOA for Alice was 100%. 
Design and Procedure 
 A multiple baseline across behaviors design was used to evaluate the effects of TAGteach 
on teaching novel baton twirling skills.  Training sessions were held individually with each 
participant, and were conducted approximately once (or once or twice for Alice) per week, but 
were rescheduled occasionally as needed. 
 Experimental Sequence.  During the first session, we collected baseline data on all four 
skills and trained the participant on the TAGteach procedure.  Training continued until the 
participants reached the mastery criteria for training.  During the next session, we began the 
intervention on the first skill and continued collecting baseline data on the remaining three skills.  
After the last skill was mastered, we had a final meeting to collect maintenance data on all four 
skills and complete a social validity questionnaire (see Appendix E).  Once all the data collection 
(including the social validity questionnaire) was complete, we reviewed the participant’s graph 
with the participant.  A sample schedule is included below.  The time frame of this table is 
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approximate, and varied for each participant.  Each session was between 15 and 60 min (or 
between 30 and 80 min for Alice, because she had to take breaks occasionally), depending upon 
how quickly the participant progressed through the sequence of tagpoints.   
 Baseline.  During baseline, data were collected on each target skill prior to implementing 
TAGteach.  The PI modeled the first target skill and asked the participant to perform that skill 
three times with no training or feedback.  The process was repeated for the remaining three target 
skills.  Collection of baseline data lasted approximately 5-10 min. 
 TAGteach Training. During TAGteach training, we explained the TAGteach procedure 
and answered any questions the participant had.  We informed each participant that the sound of 
the tagger (the click) always means, “Yes, that is correct” and that the absence of a tag always 
means “try again.” Then, the participant engaged in a series of brief games to practice the 
tagging procedure (e.g., rolling a die and tagging when an even number came up, tagging the PI 
when she touched her nose, tagging a specific word in a text read by the PI, etc.).  The purpose of 
these games was to pair the clicking of the tagger with correct responses, so that verbal feedback 
was not needed during the TAGteach intervention.   
 Throughout this phase, we collected data on whether or not the participant tagged the PI 
correctly.  We engaged in one of the activities, and then conducted an accuracy check.  For each 
accuracy check, the PI performed a specific behavior (e.g., touching her toes, raising her arms 
above her head, etc.) and we recorded whether the participant tagged her correctly (i.e., the PI 
was performing the target response correctly when the participant tagged her) or incorrectly (i.e., 
the PI was not performing the target response correctly when the participant tagged her or the PI 
performed the target response correctly, but the participant did not tag her).  We used a variety of 
target behaviors to ensure the participant could generalize the ability to tag across several 
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behaviors.  We recorded correct and incorrect tags with a pen and paper and divided the number 
of correct tags by the number of total opportunities to obtain a percentage of tagging accuracy. 
We repeated this process for each accuracy check.  When the participant completed a minimum 
of four accuracy checks with 90% accuracy (and no downward trend) during exemplar training, 
we began the intervention. 
 TAGteach Terms and Principles.  The TAGteach intervention included the TAGteach 
components shown in Table 2, as defined by TAGteach International (2012). 
 TAGteach intervention.  For the first session, the PI reviewed the TAGteach rules, 
conducted the lesson (modeled and explain the skill), and delivered the first tagpoint: “The 
tagpoint is…”  To test for understanding, we had the participant tag the PI modeling the tagpoint 
correctly.  Next, the participant attempted the tagpoint and the PI tagged the behavior if it was 
performed correctly; if not, the participant attempted the skill again.  If the participant missed the 
tagpoint three consecutive times, the PI provided additional instruction and broke the skill down 
further if necessary.  In some cases, the participant asked for assistance or clarification after one 
or two missed attempts; if so, the PI provided additional instruction at that point. 
 In traditional TAGteach, the coach progresses to the next tagpoint whenever the 
participant is comfortable and ready to move on.  For the sake of consistency and minimizing 
practice effects, we moved on once the participant performed the tagpoint correctly in 3-5 
consecutive trials.  When the participant performed the tagpoint correctly for the third 
consecutive time, the PI said something similar to: “That’s three in a row—would you like try 
the next tagpoint or practice this one another time or two?”  This way, we aligned our procedures 
as closely as we could to traditional TAGteach but maintained a systematic approach to the 
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amount of exposure to each tagpoint based on participant performance.  We repeated this process 
with each tagpoint until we completed the entire skill.   
During each session, we video recorded the participant performing all four skills (trained 
and untrained) three times each for data collection purposes.  Participants did not receive any 
feedback or training during the videotaping, and we reviewed their data after every three trials to 
determine whether they were eligible to progress to the next skill.  In order to move on to the 
next skill, participants had to have at least one trial at 90% or above followed by two more 
sessions without a subsequent drop below 70%.  If their performance dropped to 70% or 80%, 
they had to have two data points to show their performance was not continuing to decrease.  One 
of Alice’s skills was modified, so her mastery criterion was changed to 87.5% (instead of 90%) 
for that skill because of the reduced number of steps.  By adjusting this criterion, we maintained 
a consistent standard of allowing the participant to miss one step of each skill and still move on 
to the next skill.   
Subsequent intervention sessions followed the same format as the first session.  If the 
participant had met criteria for the previous week’s skill, we began training the next skill; if not, 
we re-trained that skill.  During the final meeting, we collected maintenance data for all four 
skills, had the participant complete a brief social validity survey, and reviewed a graph of her 
performance throughout the study.  
 During training, we kept the participants’ batons between sessions to reduce the chance 
of their performance being affected by practicing throughout the week. 
Maintenance.  We collected maintenance data on each previously trained skill, using the 
same procedure as we used for baseline: the skill was modeled, and then the participant 
attempted the skill three times with no feedback or training.   
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Social Validity Measures 
 During the final session, participants were given a social validity questionnaire similar to 
the ones used by Fogel et al. (2010) and Quinn et al. (2015).  The questions asked the participant 
to evaluate the helpfulness of the intervention, the perceived outcomes, and what the participant 
liked and disliked about the TAGteach approach. 
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Chapter Three: Results 
TAGteach Training Results 
 The TAGteach training data, shown in Figure 1, demonstrates that the participants 
accurately tagged the instructor performing a specified behavior.  Linda tagged the PI with 100% 
accuracy every time; Alice tagged her with 80% accuracy during the first accuracy check and 
100% accuracy for each check after that.  Teresa’s accuracy dropped from 100% to 90% on the 
fourth check, so she completed two additional accuracy checks, which were both at 100% 
accuracy. 
Percent Correct on Task Analyses  
The results shown in Figures 2-4 demonstrate that performance accuracy for each target 
improved once the intervention was implemented.  Skill accuracy (percentage of steps in a task 
list completely correctly) was low in the baseline phase for all participants and increased in 
intervention across all participants and skills.  The results for Linda are shown in Figure 2.  For 
the horizontal box, the mean was 20% in baseline, 97% in intervention, and 93% in maintenance.  
For the taffy pull, the mean was 0% in baseline, 90% in intervention, and 65% in maintenance.  
For the back-toss back-catch, the mean was 26% in baseline, 83% in intervention, and 35% in 
maintenance.  For the double rainbow, the mean was 2% in baseline and 57% in intervention.  
Linda moved to another state before training could be completed on the double rainbow, so no 
maintenance data were collected.  There was an immediate increasing trend in intervention for 
all four skills.   Her maintenance performance remained well above baseline levels for the 
horizontal box and taffy pull, and slightly higher than baseline levels for the back-toss back-
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catch.  During her first round of maintenance data collection for the horizontal box, her scores 
dropped to 70%.  After re-training, they returned to intervention levels (100%) and remained 
high in maintenance. 
The results for Teresa are shown in Figure 3.  For the figure eight, the mean was 33% in 
baseline, 83% in intervention, and 83% in maintenance.  For the thumb flip, the mean was 30% 
in baseline, 81% in intervention, and 70% in maintenance.  For the horizontal box, the mean was 
27% in baseline, 90% in intervention, and 72% in maintenance.  For the taffy pull, the mean was 
1% in baseline, 84% in intervention, and 77% in maintenance.  Like Linda’s performance, 
Teresa’s performance improved substantially immediately after training.  Her maintenance 
performance was more variable than her intervention performance, but her scores remained high 
for the figure eight, thumb flip, and taffy pull.  During her first round of maintenance data 
collection for the horizontal box, she switched the baton to her right hand (it was designed and 
trained as a left-handed skill), and her scores dropped to near-baseline levels.  These results 
suggest that she could not generalize the skill to her other hand.  After re-training, her scores 
returned to intervention level and remained high in maintenance. 
The results for Alice are shown in Figure 4. For the thumb flip, the mean was 20% in 
baseline, 70% in intervention, and 62% in maintenance.  For the elbow-wrist-wrist roll, the mean 
was 34% in baseline and 57% in training.  After modifying the trick (changing it to an elbow-
wrist roll), the mean was 79% in training and 68% in maintenance.  For the taffy pull, the mean 
was 2% in baseline and 80% in training.  For the horizontal box, the mean was 50% in baseline.  
Alice’s data did not show much improvement after her first intervention session.  However, she 
mentioned during the video recording that performing in front of a camera made her nervous.  
Starting with the second session, the camera was left out to record the entire training session, in 
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order to (a) provide more exposure to the presence of the camera, and (b) ensure that the 
presence of the camera did not differentially influence one part of the procedure more than 
another.  At the end of the session, she was instructed to practice the tricks for a couple minutes 
while the PI held the camera up.  When she was ready, we recorded the skills for data collection.  
After that, her scores on the thumb flip improved quickly and stayed at a high level.  Her 
acquisition of the elbow-wrist-wrist roll was also slow initially.  She reported that this particular 
skill seemed to trigger her MS symptoms, so a modification was made to accommodate her 
health status. Specifically, we removed steps 7 and 8, which seemed to be the steps that triggered 
her dizziness.  After modifying the skill, her performance improved.  Her baseline performance 
for the taffy pull remained near zero, but improved substantially once TAGteach was 
implemented.  However, Alice’s baseline scores for the horizontal box showed an increasing 
trend; she even reached 100% accuracy three times without training.  It appears that, for this 
skill, her behavior was under control of something other than the contingencies programmed in 
the intervention.  Although she had not twirled in decades, she did have a history of learning 
baton twirling skills.  This history, combined with the training on the other skills and contact 
with the baton, may have influenced her acquisition of the horizontal box without the planned 
intervention. 
Social Validity Results 
The social validity results were mostly positive.  Participants rated several items on a 
Likert scale ranging from 1 to 6 (see Table 3).  They also provided comments on open-ended 
questions.  All three participants expressed that they would be interested in learning more skills 
using TAGteach in the future, and that they would recommend TAGteach to a friend.  Linda and 
Alice rated all items highly except for one (feeling that they no longer needed training on the 
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skills learned in the study).  Linda said that she would not change anything about the training; the 
only change Alice suggested was allowing students the opportunity to practice between sessions.  
Teresa listed “getting the clicks” as her favorite aspect of the training.  She also mentioned that if 
the PI offered a baton class in the future, she would like to continue twirling, although she would 
like “more talking and less clicking.”  In addition, she liked that each skill was broken down into 
small steps, but said that at her age, too many steps could be hard to remember. Overall, each of 
the participants rated the training positively. 
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Chapter Four: Discussion 
Numerous studies have demonstrated the benefits of maintaining physical activity as we 
age  (e.g., AHA, 2013; Feskanich, et al., 2014; Laurin et al., 2001; Lee & Hung, 2011; Reiner, et 
al., 2013).  Increasing opportunities for older adults to learn new athletic skills may also increase 
their likelihood of participating in physical activities.  Maintaining an active lifestyle may 
improve their quality of life.  Proponents of baton twirling claim that the sport provides a myriad 
of physical and social benefits including increased manual dexterity, strength, and flexibility; an 
improvement in self-confidence; and a sense of camaraderie with a team (United States Twirling 
Association, 2014).  Baton twirling shows potential as an enjoyable way to increase physical 
activity for the half of the adult population that does not get the recommended amount of 
exercise. 
This study is among the first to target an older population for teaching athletic skills and 
the first to use TAGteach with older adults.  Previously published studies have all used the 
procedure with children, teenagers, or young adults (Fogel, Weil, & Burris, 2010; Quinn, 
Miltenberger, & Fogel, 2015; Stokes, Luiselli, Reed, & Fleming 2010); prior to this study, there 
was no evidence demonstrating whether this coaching technique is effective with an older 
population.  This experiment is also the first empirical study to provide a detailed description of 
the TAGteach training and pairing procedure. One of our participants had never twirled before, 
which also provides further support for TAGteach as a method of training novel skills (which 
only one previously published study has done).  Finally, it is the first study to evaluate methods 
of training baton-twirling skills.  There is substantial anecdotal support for the benefits of 
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twirling (United States Twirling Association, 2014), but no empirical validation for these claims.  
Although this study collected social validity data that suggested the participants enjoyed twirling 
and would continue to twirl in the future, it did not directly evaluate the benefits of twirling 
(increased dexterity, flexibility, balance, social opportunities, etc.).  Future studies should 
investigate the validity of these claims.  However, this study does provide potentially valuable 
information about a new coaching technique used with an untested sport and an under-studied 
population.  
Based on our results, TAGteach appears to be an effective coaching strategy with these 
three members of this population and these target responses.  However, there are differing 
explanations for why this technique works.  The explanation given by the TAGteach founder 
includes several behavioral components, but also relies on mentalistic concepts.  For example, 
the TAGteach website claims that “the tag becomes a conditioned positive reinforcer through 
association with tangible rewards (candy for example) or as a result of the good feelings that 
come from success and improvement and praise from the teacher” (TAGteach International, 
2012, n.p.).  Younger learners often cash in their tags for tangible prizes (i.e., use a token 
economy), whereas older learners typically do not need these back-up reinforcers.  TAGteach’s 
founder also points to the clarity and immediacy of the method as key components that allow 
learners to form a “mental picture” of the step they are trying to perform.  According to the 
website, “Some scientists think that the click sound is processed by the amygdala, a primitive 
part of the brain that controls emotion and fight or flight responses. This bypasses the complex 
processing of speech and allows for immediate processing and action (n.p.),” although no 
specific references are given to support this claim. 
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From a behavioral perspective, we would agree that the sound of the tagger likely 
functions as a conditioned reinforcer, although the pairing process is much shorter than we 
would typically see.  There are many potential explanations for why the click seems to function 
as a reinforcer after only a few pairings of the sound and praise.  One possibility is that the 
participants were following a rule established by the trainer.  During the TAGteach training and 
the first intervention session, each participant was told that the sound of the tagger meant the 
same thing as the PI’s praise (e.g., “Great job! You did it right!” “Fantastic!”).  Alice repeatedly 
asked for vocal feedback throughout the second intervention session, so she was also reminded 
of the rule at the beginning of the third session. After the initial training, the sound is never 
paired with praise again, but it continues to function as a reinforcer.  The data from the 
TAGteach pre-training phase suggest that the participants responded appropriately with respect 
to the relationship between the sound of the tagger (the click) and a correct response.  That is, by 
demonstrating proficiency between pairing the clicker and correct responding, it is likely that the 
participant had established a rule that the sound was equivalent to praise.  The assumption in 
TAGteach is that this rule increases the effectiveness of the sound to function as a reinforcer.   
If pliance is the mechanism at work here, the participant is behaving with respect to the 
established rule (tag sound = “Awesome! I did it correctly”) because her rule-following behavior 
has been reinforced in the past.  If tracking is the  mechanism, she is behaving with respect to 
that rule because she has gained access to other reinforcers in the environment by following rules 
in the past (Tӧrneke,  2010).  In the case of TAGteach, either or both of these principles could be 
at work.  Does TAGteach involve procedures that condition sound as a reinforcer or does it rely 
on a history of social reinforcers combined with rule-governed behavior?  Either explanation is 
possible.  The pairing procedure was necessary to follow the TAGteach sequence, but it may not 
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be not be a necessary component with typically developing individuals.  Future studies could 
examine this component by simply stating the rule and conducting training without completing 
the pairing procedure.  If TAGteach actually relies on a history of rule-following behavior, then 
the training should still be effective, even without the additional pre-training component. 
Behavior analysts would also agree that improving the immediacy of the consequence is 
a benefit of the TAGeach approach.  We know that reinforcers are more effective when delivered 
temporally close to the target behavior (Mazur, 2000).  Baton twirling involves a complex series 
of fast paced movements.  By using a very brief audible conditioned reinforcer, the trainer can 
provide the reinforcer almost instantaneously, without interrupting the sequence of responses. 
Another interesting component of TAGteach is that the learner is explicitly told what 
behavior is being shaped (and each of the steps of the process).  Telling the participant the 
expected behavior is a critical part of TAGteach (in many cases, the participant even names the 
tagpoints herself, so she’s more involved in the process).  This component begs the question, is 
knowing which element is being strengthened necessary?  TAGteach would say yes, but from a 
behavioral perspective, we would say knowing the target behavior is helpful, but not necessary.  
Shaping can occur without the participant having heard a description of the target behavior.  
However, approximations of the steps of a baton trick are highly unlikely to occur on their own.  
In a situation like baton twirling, when the trainer is teaching a complex series of responses, 
showing or telling the participants what to do may drastically speed up the shaping process.  
Participants may not need to engage in verbal behavior describing what they are doing for 
behavior change to occur, but if they have not heard a description or seen a model perform the 
target behavior, the trainer will likely have to wait a long time for a starting behavior that 
resembles the target behavior. 
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In a typically setting, like a sports class, TAGteach is a flexible approach that is adjusted 
as necessary for each individual learner.  However, in order to be consistent across participants, 
we made a few minor modifications to the traditional TAGreach approach.  First, we used a 
structured format for the TAGteach training (conducting accuracy checks while pairing the 
sound with correct responses/praise).  Previous studies have not published the procedures for or 
results of this training, so little was known about this aspect of TAGteach.  Second, we set a 
specific criterion for moving on to the next tagpoint (3-5 consecutive correct responses), instead 
of moving on whenever the participant declared she was ready.  We limited the number to reduce 
potential practice effects, but allowed a range to retain the aspects of flexibility and participant 
choice that are described as crucial to TAGteach.  Third, we also kept the batons between 
training sessions, in order to reduce practice effects.  Participants would normally be using 
TAGteach in addition to a class, and would be practicing outside of training sessions. 
Over the course of data collection, we also had to make a few small procedural changes.  
The first related to the criteria to progress from one skill to the next.  Initially, we also had a 
maintenance requirement to progress to the next skill: participants had to score at least 80% 
(across three attempts) during a maintenance check during the session following training.  
However, our participants did not have the opportunity to engage in the behavior between 
sessions because we took the batons.  This is inconsistent with previous studies, which have 
required participants to practice between sessions.  Previous research has collected maintenance 
data, but has not re-trained or withheld intervention due to performance in maintenance. In order 
to address this discrepancy to prior studies, we eliminated the maintenance requirement to move 
to the next skill.   
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The second modification was specific to Teresa.  During Teresa’s first training session 
for the figure eight, we noticed she seemed to be struggling with the motion of cradling the baton 
down into her arm.  The PI modeled that step several times and broke it down into smaller 
tagpoints.  Teresa performed better with physical guidance, but could never do that step 
independently.  She did not report pain, but she did comment that her wrist seemed to be a little 
tight and that her arm did not seem to move that way.  Because this seemed to be a physical 
limitation, and not a motivational one, we modified the task analysis for her, so she had to tip the 
baton forward and bring her arm down at the end, instead of doing a wrist loop and bringing her 
arm down. 
The third modification was for Alice.  During the fifth session, we learned that she had a 
diagnosis of multiple sclerosis (MS).  Although the condition did not prevent her from 
participating, it did make her more prone to dizziness, fatigue, and difficulty with some muscle 
movements.  She did not have any observable symptoms during the training for the thumb flip.  
However, she began having frequent dizzy spells during the training for the elbow-wrist-wrist 
roll.  Watching the motion of the baton in steps 7-8 seemed to be triggering her dizziness (based 
on Alice’s self-report).  In addition, she struggled with the quick arm movements of those steps, 
which meant she had to spend more time on them.  To ensure her safety, and reduce future dizzy 
spells, we removed steps 7-8 from the skill, making it an elbow-wrist roll.  Her performance 
improved following the modification; however, the modification was not the only reason her 
scores increased from baseline to intervention.  If we exclude steps 7-8 from her baseline scores, 
her mean was 42%.  If we exclude steps 7-8 from all training sessions (instead of only the third 
session), the mean is 73%.  This substantial increase suggests the intervention was at least 
partially responsible for the behavior change, rather than the modification of the task analysis.  
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We encountered another unplanned situation when Teresa switched hands during her first 
round of maintenance data for the horizontal box (it was designed and trained as a left-handed 
skill, but she performed it using her right hand).  Her scores dropped to near-baseline levels, so 
we re-trained the skill.  Her performance improved immediately and remained high for the rest of 
her data collection.  Although this situation was not a planned generalization test, the data 
suggest that some learners may need to be explicitly trained to perform the skill with both hands 
in order to do so accurately.    
Regardless of the behavioral processes at work, this approach was effective.  We saw 
numerous positive outcomes.  For example, all participants made substantial improvements on 
every skill once the intervention was applied, although acquisition was slower for Alice.  In 
addition, Linda and Teresa both indicated on their social validity surveys that they enjoyed the 
experience and would recommend TAGteach to a friend.  Teresa even mentioned that she would 
like to continue twirling in the future, which could lead to an increase in physical activity.  Other 
researchers should continue to evaluate TAGteach/acoustical feedback.  Future studies could 
evaluate this technique with other types of activity, as well as other age groups.  In addition, this 
study included only female participants.  Other studies should examine the effectiveness of 
TAGteach with older adult men.  Because so little research has been done on methods of 
teaching athletic skills to older adults, we also suggest trying other interventions, such as video 
modeling.  TAGteach seemed to be effective for our participants, but other interventions could 
be equally, or even more effective.  We encourage others to work with this population, 
particularly in the area of physical activity.  Older adults are often overlooked in the area of 
exercise research, but increasing their physical activity can lead to a substantial improvement in 
quality of life. 
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Tables and Figures 
Table 1 
Mean Interobserver Agreement Scores 
______________________________________________________________________________ 
Skill                                                                                                                 Mean (range)  
______________________________________________________________________________ 
Linda 
Horizontal Box                                                                                              90.0% (80%-100%) 
Taffy Pull                                                                                                      90.0% (80%-100%) 
Back-Toss Back-Catch                                                                                 97.3% (90%-100%)     
Double Rainbow                                                                                           95.8% (80%-100%)     
______________________________________________________________________________ 
Teresa 
Figure Eight                                                                                                  90.0% (80%-100%) 
Thumb Flip                                                                                                   92.5% (80%-100%) 
Horizontal Box                                                                                             94.2% (80%-100%)     
Taffy Pull                                                                                                     92.0% (80%-100%) 
______________________________________________________________________________ 
Alice 
Thumb Flip                                                                                                   96.7% (80%-100%) 
Elbow-Wrist-Wrist Roll                                                                               94.2% (80%-100%) 
Taffy Pull                                                                                                     93.3% (80%-100%) 
Horizontal Box                                                                                             92.5% (80%-100%)     
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Table 2 
TAGteach Terms and Principles 
______________________________________________________________________________ 
Term                                         Definition  
______________________________________________________________________________ 
Tag                                           As a verb, the action of marking someone's correct behavior (as in       
                                                 “tag for each blink”). As a noun, it means the mark that is placed   
                                                 on a correct behavior (as in “You got 5 tags today!”).  
 
Tag point
TM                                           
The absolute part of a behavior that when/as performed will   
                                                receive the audible mark (tag). 
 
Three try rule
TM                                 
If a learner fails to perform the designated tag point three times,  
                                                the teacher creates and delivers a more achievable tag point. The  
    three try rule is more of a guide than a rule. Some learners want to  
    work things out for themselves and will try several times without  
    getting discouraged. Others would rather take very small steps  
    forward and succeed nearly every time. 
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Table 3 
Mean Social Validity Scores 
______________________________________________________________________________ 
Statement                                                                                                           Mean rating (range)  
______________________________________________________________________________ 
My twirling skills are better following the TAGteach training.                        5 
I feel that I no longer need training on the skills I learned with                        2.83 (2-4.5) 
TAGteach. 
 
I would like to learn more twirling skills using TAGteach.                              4.67 (4-5) 
I would like to learn other (non-twirling) skills using TAGteach.                    4.5 (3.5-5) 
I feel healthier and more active following the TAGteach training.                   4.5 (3.5-5) 
______________________________________________________________________________ 
Note: 1 = strongly disagree and 6 = strongly agree 
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 Figure 1. The above graph shows the results of the TAGteach training sessions.  Accuracy 
checks are displayed on the x-axis and the y-axis shows the percentage of correct responses 
during each check. 
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Figure 2.  The above graph shows Linda’s performance in baseline, intervention, and 
maintenance.  Trials are displayed on the x-axis and the y-axis shows the percentage of task 
analysis steps performed correctly.  The study conditions are labeled above the top panel. 
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Figure 3.  The above graph shows Teresa’s performance in baseline, intervention, and 
maintenance.  Trials are displayed on the x-axis and the y-axis shows the percentage of task 
analysis steps performed correctly.  The study conditions are labeled above the top panel. 
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Figure 4.  The above graph shows Alice’s performance in baseline, intervention, and 
maintenance.  Trials are displayed on the x-axis and the y-axis shows the percentage of task 
analysis steps performed correctly.  The study conditions are labeled above the top panel. 
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Appendix A: Physical Activity Readiness Questionnaire
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Appendix B: Baton Twirling Safety Assessment 
 
This form is for your use only.  Please do not return this form to the principle investigator.  
If you answer “yes” to any of these questions, please contact your doctor before proceeding 
with the study.  Your safety is important to us! 
 
1. Are you currently taking blood thinners (other than baby aspirin)? 
                                     Yes                             No            
2. Do you require a walker, cane, or wheelchair? 
                                     Yes                             No            
3. Do you have a restricted range of motion that would interfere with baton twirling? 
                                     Yes                             No            
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Appendix C: Task Analyses with Tagpoints 
 
Skill Set: Figure Eight Tagpoint 
1) Stand with feet together (no more than 
hip width apart) 
Ready Feet 
2) Left hand is straight out or on hip Left Hand 
3) Right arm holds baton straight out in 
front of right shoulder  
Note: Baton should be gripped in the 
center and held straight up and down 
with the big end up 
Baton Up 
4) Tip the big end of the baton forward 
and toward the inside of the arm 
Tip In 
5) Loosen grip and make a full revolution 
toward the chest until the big end points 
straight up again (baton should remain 
vertical during entire loop) 
Note: Big end of baton must remain 
within six inches of arm to be scored as 
correct 
Chest Loop 
6) Tip the big end of the baton forward 
and toward the outside of the arm 
Tip Out 
7) Loosen grip and make a full revolution 
toward the outer shoulder until the big 
end points straight up again (baton 
should remain vertical during entire 
loop) 
Note: Big end of baton must remain 
within six inches of arm to be scored as 
correct 
Shoulder Loop 
8) Must complete at least two loops on 
each side (one loop toward chest, one 
loop toward shoulder, second loop 
toward chest, second loop toward 
shoulder)  
Two Loops 
9) Must finish with baton vertical in front 
of body, big end up 
Big End Up 
10) Tip baton forward and tuck baton into 
elbow while bringing right arm down 
by right side 
Tip Down 
Note: Step 10 was modified slightly, due to Teresa’s limited wrist mobility.  The adjustment was 
made at the beginning of training and all baseline videos were re-scored using the revised task 
analysis.  Linda and Alice both tested above criterion levels for the figure eight in baseline, so 
the modification did not affect their training. 
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Skill Set: Horizontal Box Tagpoint 
1) Stand with feet together (no more than 
hip width apart). 
Ready Feet 
2) Right hand is straight out or on hip 
 
Right Arm 
3) Left arm holds baton horizontal at chest 
level 
Note: Baton should be gripped in center 
and held against the chest  
Flat Arm 
4) While holding baton against chest (step 
3), big end should point away from the 
elbow 
Big End Away 
5) Twist big end of baton out 90 degrees, 
until baton is pointing straight forward 
Twist Out 
6) Lift baton above head-level and 
continue twisting counterclockwise 
Twist Up 
7) Finish twist with arm straight up over 
head, baton horizontal and palm facing 
forward  
Straight Up 
8) Bend elbow and lower baton to chest-
level 
Bend Elbow 
9) At the same time as step 7, twist big 
end down and under the elbow 
Note: Baton must stay flat and pass 
under the arm to be scored as correct 
Twist Under 
10) Finish with baton horizontal at chest, 
big end pointing away from the elbow 
(same as steps 3-4) 
End Flat 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
47 
 
Skill Set: Taffy Pull Tagpoint 
1) Stand with feet together (no more than 
hip width apart), left arm straight out 
from side, and right arm down holding 
small end of baton (baton should be 
hanging toward ground) 
Ready 
2) Slide left foot back and point toe (toe 
should remain on ground) 
Foot Back 
3) At the same time as step 2, swing baton 
past knees, up toward ceiling, and make 
a full loop (baton should end up in 
starting position) 
Big Loop 
4) Turn to face the back and shift weight 
to left foot  
Turn to Back 
5) At the same time as step 4, lift baton up 
along side of body and grab in front of 
chest 
Note: Left hand should grab baton just 
above the little end, which the right 
hand is holding.  Left thumb should 
point down. 
Grab End 
6) Slide left hand up baton to the big end Slide up 
7) Push left hand down, flipping baton so 
that right hand is on top and left hand is 
at bottom (baton should end vertically) 
Flip 
8) Swing right foot over left and spin to 
front 
Note: Feet should end up next to each 
other with toes forward 
Turn to Front 
9) At the same time as step 8, keep left 
hand to chest, push right hand down, 
and slide right hand down to middle of 
baton 
Slide to Middle 
10) Move left hand to hip and finish with 
feet together (no more than hip width 
apart), left hand on hip, and right hand 
holding baton by side  
Note: Baton should be vertical with the 
top end tucked into elbow 
Finish Pretty 
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Skill Set: Thumb Flip Tagpoint 
1) Stand with feet together (no more than 
hip width apart) 
Ready Feet 
2) Left hand is straight out or on hip Left Arm 
3) Right arm holds baton straight out  
Note: Baton should be gripped in the 
center and held horizontally with big 
end to the left 
Baton Flat 
4) Tilt hand until big end of baton is 
pointing straight up 
Tilt Up 
5) At the same time as step 4, open hand 
so that baton is pinched between thumb 
and first finger 
Open Hand 
6) Close hand so that thumb is on one side 
of baton and all fingers are on the other 
side 
Note: A loose fist is acceptable (fingers 
don’t have to be tightly closed) 
Close Hand 
7) At the same time as step 6, continue 
twisting baton, so that palm is face up 
and baton rolls onto thumb 
Thumb Roll 
8) Lift hand so that baton pops into the air 
at least 2 inches 
Pop 
9) Catch baton in right hand Catch 
10) Tuck baton into elbow while bringing 
right arm down by right side 
Baton Down 
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Skill Set: Double Rainbow Tagpoint 
1) Stand with right foot back and left arm 
straight out in front of chest (palm up) 
Note: Weight should be on left foot 
Ready 
2) Place baton horizontally on inside of 
left elbow 
Baton on Elbow 
3) Turn to back (toward the right) and 
shift weight to right foot 
Turn to Back 
4) At the same time as step 3, lift arm up 
over the head, so that the baton rolls 
across the arm into the hand 
Swoop Over 
5) Pull baton to chest (should be 
horizontal) 
Baton to Chest 
6) Extend right arm (palm up) Arm Out 
7) Place baton horizontally on inside of 
right elbow 
Baton on Elbow 
8) Turn to the front (toward the left) and 
shift weight to left foot 
Turn to Front 
9) At the same time as step 8, lift arm up 
over the head, so that the baton rolls 
across the arm into the hand 
Swoop Over 
10) Pull baton to chest (should be 
horizontal) 
Baton to Chest 
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Skill Set: Back-Toss Back-Catch Tagpoint 
1) Stand with feet together (no more than 
hip width apart).  Left arm should be 
straight out to the side with baton in left 
hand.  
Note: Big end should be pointing away 
from the body 
Ready 
2) Lift big end up toward the ceiling and 
tilt behind arm 
Tilt Back 
3) Make one full revolution (baton should 
be horizontal and big end should be 
pointing out again) 
One Loop 
4) Pull arm in so that the baton is in front 
of the chest 
Arm in Front 
5) At the same time as step 4, slide index 
finger out so that it is resting flat along 
the baton 
Pointer Finger 
6) Push the baton down toward the 
opposite shoulder 
Push Down 
7) Release baton (the momentum of the 
push should cause the baton to spin) 
Release 
8) Shift body to the left and extend right 
foot back 
Shift to Left 
9) Catch baton in right hand (back hand) 
with arm down by side 
Back Catch 
10) At the same time as step 9, raise left 
arm up (arm should be diagonal (past 
shoulder level, but not straight up) 
Left Arm Up 
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Skill Set: Elbow-Wrist-Wrist Roll Tagpoint 
1) Stand with feet together (no more than 
hip width apart) 
Ready Feet 
2) Raise left arm so that the elbow is bent 
in front of chest and arm is at a 90-
degree angle from the floor (not 
pointing up or down) 
Elbow Up 
3) Holding baton in right hand, swing 
baton past knees and up until it touches 
the outside of the left arm 
Note: Baton should be held 
approximately 3 inches from end) 
Swing to Elbow 
4) As soon as the baton touches the arm, 
release the baton (it should roll over the 
arm) 
Elbow Roll 
5) Just before the baton rolls off the arm, 
extend the arm (baton should roll 
around the wrist) 
Arm Out 
6) At the same time as step 5, lift the hand 
up (like you’re signaling “stop”) 
Hand Up 
7) At the same time as steps 5 & 6, bring 
the right arm forward 
Right Arm 
8) As the baton rolls across the left wrist, 
place right hand next to left hand, so 
that the baton rolls onto the right wrist 
Hand to Hand 
9) Catch the baton in the right hand Catch 
10) Cradle baton into elbow while bringing 
right arm down by right side 
Cradle down 
 
Note:  Steps 7 and 8 were removed for Alice’s third training session on this skill (due to medical 
concerns), reducing it to an elbow-wrist roll.  Linda and Teresa were not trained on this skill, so 
the modification did not affect their training. 
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Appendix D: TAGteach Treatment Integrity Checklist 
TAGteach component/step Did she do it? 
1. Trainer introduces tagpoint and provides 
instructions/prompts 
            Y                     N 
2. Trainer models the tagpoint 
 
            Y                     N 
3. Trainer provides an opportunity for the participant to 
tag her (the trainer) performing the tagpoint 
            Y                     N 
4. Trainer tags the participant performing the tagpoint 
 
            Y                     N 
5. Trainer begins tagging by saying, “The tagpoint is…” 
 
            Y                     N 
6. Trainer avoids providing additional instructions 
between “The tagpoint is…” and attempting the 
tagpoint 
 
            Y                     N 
7. Trainer tags the participant within 3 seconds of 
performing the tagpoint 
            Y                     N 
8. Trainer avoids giving praise while tagging (e.g., 
*click* “That was perfect!”) 
            Y                     N 
9. Trainer tags the participant performing the tagpoint 
correctly 3-5 times in a row 
            Y                     N 
10. If the participant misses a tagpoint 3 times in a row, 
the trainer gives additional instructions/modeling 
      Y              N            N/A 
 
*Review the whole video and consider whether the trainer typically does the steps listed above. 
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Appendix E: TAGteach Post-Study Survey 
 
What did you like most about this training? 
 
 
What, if anything, would you change about this training? 
 
 
Would you recommend TAGteach to a friend? 
 
 
Do you feel that learning new skills with TAGteach will give you more social opportunities? 
 
 
Any other comments? 
 
 
 
 Strongly 
Disagree 
Disagree Slightly 
Disagree 
Slightly 
Agree 
Agree Strongly 
Agree 
My twirling skills are better 
following the TAGteach 
training. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
I feel that I no longer need 
training on the skills I learned 
with TAGteach. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
I would like to learn more 
twirling skills using TAGteach. 
 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
I would like to learn other 
(non-twirling) skills using 
TAGteach. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
I feel that healthier and more 
active following the TAGteach 
training 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
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